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TERMINAL CONNECTION DEVICE FOR
SPEAKER

BACKGROUND OF THE PRESENT
INVENTION

1. Field of Invention

The present mvention relates to a speaker, and more
particularly to a terminal connection device connected to a
speaker for selectively connecting the voice coils of the
speaker between an internal series connection and an inter-
nal parallel connection.

2. Description of Related Arts

A conventional speaker, which 1s adapted for transferring
electrical energy to sound energy, comprises a speaker frame
having a hollow shaped frame body, a speaker cone held by
the speaker frame, a voice coil having a pair of terminals
provided at a rear side of the speaker frame to electrically
connect to an amplifier. To operate the speaker, a magnet 1s
coaxially disposed in the voice coil to generate magnetic
field 1n a form of magnetic force. Due to the magnetic force,
the voice coil 1s driven to move coaxially, so as to further
drive the speaker cone to vibrate the surrounding air coaxi-
ally. So, the electrical energy will then transfer to the sound
energy.

Accordingly, there are two individual voice coils sup-
ported 1n the speaker frame for a high-end speaker such that
cach of the voice coils generates different ranges of sound to
enhance the sound effect of the speaker. However, such
speaker has several drawbacks.

The voice coils must be internally connected in either
serics connection or parallel connection for different sound
quality adjustment. For connecting the voice coils with the
amplifier 1n series connection, the two voice coils must be
clectrically connected 1n series circuit by electrically con-
necting the negative terminal of one of the voice coils to the
positive terminal of the other voice coil. For connecting the
voice colls with the amplifier in parallel connection, the two
voice coils must be electrically connected 1n parallel circuit
by electrically connecting the negative terminal of once of
the voice coils to the negative terminal of the other voice
coll. Accordingly, the electrical connection of the two voice
colls 1s not very complicated that the user 1s able to elec-
trically wire the two voice coils by himself. However, it 1s
a hassle for the user to disassemble the speaker to change the
clectrical connection of the speaker between the series
circuit and the parallel circuit so as to adjust the sound
quality with respect to the amplifier.

I

In addition, the practical difficulty of cable wiring
becomes apparent. For electrically connecting between the
voice colils, electric cables must be used externally con-
nected the terminals of the voice coils so that the user 1s able
to switch between the series connection and the parallel
connection of the speaker with respect to the amplifier. In
such circumstance, the externally electric cables not only
interfere with other components of the speaker but also
degrade aesthetic appearance of the speaker.

SUMMARY OF THE PRESENT INVENTION

A main object of the present mvention 1s to provide a
terminal connection device for a speaker, wherein the ter-
minal connection device 1s internally connected with the
speaker to selectively connect the voice coils of the speaker
between an internal series connection and an internal par-
allel connection.
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Another object of the present invention 1s to provide a
terminal connection device for a speaker, wherein no electric
cable 1s required to electrically wire between the voice coils
so as to simplify the electrical configuration of the speaker
incorporating with the terminal connection device.

Another object of the present invention 1s to provide a
terminal connection device for a speaker, wherein the ter-
minal connection device comprises a jumper housing elec-
trically connected with the terminals of the voice coils and
a terminal switch detachably mounted to the jumper housing,
to switch the voice coils of the speaker between the mnternal
series connection and the internal parallel connection.

Another object of the present invention 1s to provide a
terminal connection device for a speaker, wherein the
jumper housing 1s mternally connected with the voice coils
to mimimize the cumbersome electric cables required for
external connection of the conventional speaker.

Another object of the present invention 1s to provide a
terminal connection device for a speaker, wherein the user 1s
able to easily switch between the internal series connection
and the internal parallel connection of the voice coils by
interchanging the positions of the jumper arms of the
terminal switch with respect with the jumper housing.

Another object of the present mnvention 1s to provide a
terminal connection device for a speaker, wherein which
does not alter the original structural design of the speaker so
that the present invention 1s adapted to incorporate with the
conventional speaker having the terminals.

Accordingly, 1in order to accomplish the above objects, the
present invention provides a terminal connection device for
a speaker which comprises at least two voice coils each
having two electric outputs, comprising:

a jumper housing comprising a jumper circuit defining a
plurality of jumper inlets adapted for electrically connecting,
with the electric outputs of the voice coils respectively and
a plurality of jumper terminals electrically extended from
the jumper 1nlets respectively; and

a terminal switch comprising a terminal circuit and a
plurality of jumper arms electrically extended from the
terminal circuit to detachably engage with the jumper ter-
minals of the jumper housing so as to selectively connect the
terminal circuit with the jumper circuit 1n an electrically
connecting manner for selectively switching the voice coils
between a series connection and a parallel connection.

These and other objectives, features, and advantages of
the present mvention will become apparent from the fol-
lowing detailed description, the accompanying drawings,
and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a terminal connection
device for a speaker according to a preferred embodiment of
the present invention.

FIG. 2 1s a sectional view of the terminal connection
device for the speaker according to the above preferred
embodiment of the present invention.

FIG. 3 1s a perspective view of the terminal connection
device to electrically connect the voice coils of the speaker
In a series connection according to the above preferred
embodiment of the present invention.

FIG. 4 1s a circuit diagram of the terminal connection
device to electrically connect the voice coils of the speaker
In a series connection according to the above preferred
embodiment of the present invention.

FIG. § 1s a perspective view of the terminal connection
device to electrically connect the voice coils of the speaker
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in a parallel connection according to the above preferred
embodiment of the present invention.

FIG. 6 1s a circuit diagram of the terminal connection
device to electrically connect the voice coils of the speaker
in a parallel connection according to the above preferred
embodiment of the present invention.

FIG. 7 illustrates an alternative mode of the terminal
connection device mounting on the speaker according to the
above preferred embodiment of the present invention.

FIG. 8 1illustrates the alternative mode of the terminal
connection device electrically connected with the speaker
according to the above preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1 of the drawings, a terminal connection
device for a speaker according to a preferred embodiment of
the present invention 1s illustrated, wherein the speaker, such
as a conventional speaker, comprises at least two voice coils
cach having two electric outputs I which 1s embodied as two
conventional electric wire ends.

The terminal connection device comprises a jumper hous-
ing 10 and a terminal switch 20.

The jumper housing 10 comprises a jumper circuit 11
defining a plurality of jumper 1nlets 111 adapted for electri-
cally connecting with the electric outputs 1 of the voice coils
respectively and a plurality of jumper terminals 112 electri-
cally extended from the jumper inlets 111 respectively.

The terminal switch 20, which 1s detachably mounted on
the jumper housing 10, comprises a terminal circuit 21
clectrically connected with the jumper terminals 112 of the
jumper circuit 11 for selectively switching the voice coils
between a series connection and a parallel connection.

According to the preferred embodiment, the jumper hous-
ing 10 1s supported 1n a speaker frame of the speaker to
internally connect with the electric outputs 1 of the voice
colls. Accordingly, each of the voice coils comprises two
electric outputs 1 which are embodied as a positive charged
output and a negative charged output to electrically connect
with the jumper 1nlets 111 of the jumper circuit 11 respec-
fively.

The terminal switch 20 further comprises a plurality of
jumper arms 22 electrically extended from the terminal
circuit 21 to detachably engage with the jumper terminals
112 of the jumper housing 10 so as to selectively connect the
terminal circuit 21 with the jumper circuit 11 1n an electri-
cally connecting manner.

As shown 1n FIG. 1, the jumper housing 10 has a plurality
of input slots 12 alignedly and respectively extended to the
jumper 1nlets 111 for slidably receiving the electric outputs
1 to electrically connect with the jumper inlets 111, and a
plurality of jumper slots 13 alignedly and respectively
extended to the jumper terminals 112, wherein the jumper
arms 22 1s detachably inserted into the jumper slots 13 to
clectrically connect with the jumper terminals 112 respec-
fively.

The terminal switch 20 further comprises a supporting
wall 23 supporting the terminal circuit 21 therecon wherein
the jumper arms 22 are spacedly extended from the sup-
porting wall 23 to align with the jumper terminals 112 in
such a manner that when the supporting wall 23 1s detach-
ably mounted to the jumper housing 10 to electrically
engage the jumper arms 22 with the jumper terminals 112
respectively, the terminal circuit 21 1s electrically connected
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with the jumper circuit 11. In other words, the supporting
wall 23 functions as a guider to align the jumper arms 22
with the jumper slots 13 respectively to enhance the jumper
arms 22 to slidably insert into the jumper slots 13 respec-
fively.

Each of the jumper arms 22 1s made of conductive
material, such as copper or aluminum, extended from the
terminal circuit 21 1n such a manner that when the jumper
arms 22 are slidably inserted into the jumper slots 13
respectively, the terminal circuit 21 is electrically connected
with the jumper circuit 11 through the jumper arms 22.

For example, 1n order to electrically connect the two voice
colls 1n a series connection as shown 1n FIG. 4, two jumper
arms 22, which are respectively embodied as two series
connection jumper arms electrically connected 1n a series
connection through the terminal circuit 21, are required to
respectively 1nsert into the two jumper slots 13 for electri-
cally connecting the positive charged electric output 1 of one
of the voice coils with the negative charged electric output
of the other voice coil, as shown 1n FIG. 3. In other words,
the two jumper arms 22 are electrically connected with each
other through the terminal circuit 21.

For electrically connecting the two voice coils 1 a
parallel connection as shown 1n FIG. 6, four jumper arms 22,
which are respectively embodied as four parallel connection
jumper arms electrically connected 1n a parallel connection
through the terminal circuit 21, are required to respectively
insert into the four jumper slot 13 for electrically connecting
the positive charged electric outputs 1 of the two voice coils
together and the negative charged electric outputs 1 of the
two voice coils together. In other words, two of the four
jumper arms 22 are electrically connected together while
another two jumper arms 22 are electrically connected
together through the terminal circuit 21.

In other words, the electrical configuration of the voice
colls of the speaker can be switched between a series
connection and a parallel connection by simply inserting the
jumper arms 22 into different jumper slots 13.

As shown 1n FIG. 2, the terminal connection device
further comprises means 30 for securely locking the electric
outputs 1 within the mput slots 13, wherein the locking
means 30 has a plurality of sliding channels 31 spacedly
formed on the jumper housing 10 and comprises a plurality
of pusher member 32, each having a guiding hole 321,
slidably disposed in the sliding channels 31 to align the
cuiding holes 321 with the input slots 12 respectively for
holding the electric outputs 1 of the voice coils therein.

According to the preferred embodiment, each of the
pusher members 32 has a pusher portion 322 functions as a
pusher button extended upwardly from the jumper housing
10 to drive the pusher member 32 sliding along the respec-
five sliding channel 31 so as to align the guiding hole 321
with the respective mput slot 12.

The locking means 30 further comprises a plurality of
resilient elements 33 supported 1n the jumper housing 10 for
applying urging forces against the pusher members 32 to
push the guiding holes 321 offset from the input slots 12
respectively. As shown m FIG. 2, each of the resilient
clements 33 1s a compression spring having two ends biasing
against the respective pusher member 32 and the jumper
housing 10 to push the pusher member 32 to upwardly slide
along the respective sliding channel 31, so as to offset the
cuiding hole 321 with the respective input slot 12.

In order to securely mount the electric output 1 of the
voice coill to the jumper inlet 111, a downward pressing force
1s applied on the pusher portion 322 of the respective pusher
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member 32 so as to downwardly push the pusher member 32
along the sliding channel 31 until the guiding hole 321 1s
aligned with the mnput slot 12. At the same time, the electric
output 1 of the voice coil 1s slidably inserted into the 1nput
slot 12 to electrically connect with the jumper inlet 111
through the guiding holes 321. Once, releasing the down-
wardly pressing force on the pusher portion 322, the com-
pressed resilient element 33 pushes the pusher member 32
upwardly to offset the guiding hole 321 with the input slot
12, so as to lock up the electric output 1 within the 1mnput slot
12 to ensure the electric output 1 of the voice coil electrically
connect with the jumper inlet 111.

As shown 1n FIGS. 2, 3, and 5, the terminal switch 20
further comprises a sheltering cover 24 extended from the
supporting wall 23 to shelter the pusher portions 322 of the
pusher members 32 when the jumper arms 22 are slidably
inserted 1nto the input slots 13. It 1s worth to mention that
when the jumper arms 22 are slidably inserted 1nto the input
slots 13 to electrically connect with the jumper mlet 111, the
pusher portions 322 of the pusher members 32 are sheltered
by the sheltering cover 24 to prevent an electrical discon-
nection between the electric output 1 of the voice coil and
the jumper 1nlet 11 by accidentally pressing on the pusher
portions 322 of the pusher members 32.

FIGS. 7 and 8 illustrates an alternative mode of the
terminal connection device, wherein the jumper inlets 111
of the jumper circuit 11' are spacedly formed at a rear side
of the jumper housing 10' for electrically connecting with
the electric outputs 1' of the voice coils respectively. The
jumper terminals 112', which are spacedly provided at the
front side of the jumper housing 10', are electrically
extended from the jumper 1nlets 111" respectively.

Accordingly, the jumper housing 10' 1s adapted for atfix-
ing on a rear side of the speaker, as shown in FIG. 7, wherein
the electric outputs 1' of the voice coils of the speaker are
directly connected to the jumper inlets 111' of the jumper
housing 10'. In other words, the jumper housing 10' can be
built-in with the speaker to form an integral one-piece
speaker.

Each of the jumper terminals 112' 1s embodied as a
clipping member, having a U-shaped cross sectional, dis-
posed at the respective jumper slot 13' to securely retain the
jumper arm 22' 1n position so as to electrically connect the
terminal circuit 21' of the terminal switch 20' with the
jumper circuit 11' of the jumper housing 10'. In other words,
when the jumper arms 22' are slidably inserted into the
jumper slots 13' respectively, the jumper arms 22' are
detachably clipped with the jumper terminals 112" respec-
tively to electrically connect the jumper circuit 11' with the
terminal circuit 21" so as to selectively switch the voice coils
between a series connection and a parallel connection.

One skilled 1n the art will understand that the embodiment
of the present invention as shown in the drawings and
described above 1s exemplary only and not intended to be
limiting.

It will thus be seen that the objects of the present
invention have been fully and effectively accomplished. It
embodiments have been shown and described for the pur-
poses of illustrating the functional and structural principles
of the present invention and 1s subject to change without
departure form such principles. Therefore, this ivention
includes all modifications encompassed within the spirit and
scope of the following claims.

What 1s claimed 1s:

1. A terminal connection device for a speaker which
comprises at least two voice coils each having two electric
outputs, comprising:
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a jumper housing comprising a jumper circuit defining a
plurality of jumper 1nlets adapted for electrically con-
necting with said electric outputs of said voice coils
respectively and a plurality of jumper terminals elec-
trically extended from said jumper inlets respectively;
and

a terminal switch, which 1s detachably mounted on said
jumper housing, comprising a terminal circuit electri-
cally connected with said jumper terminals of said
jumper circuit for selectively switching said voice coils
between a series connection and a parallel connection.

2. The terminal connection device, as recited in claim 1,
wherein said terminal switch further comprises two series
connection jumper arms electrically extended from said
terminal circuit to detachably connect to said jumper termi-
nals so as to electrically connect said terminal circuit with
said jumper circuit for switching said voice coils 1 said
series connection.

3. The terminal connection device, as recited 1n claim 2,
wherein said jumper housing further has a plurality of input
slots alignedly and respectively extended to said jumper
inlets for slidably receiving said electric outputs to electri-
cally connect with said jumper inlets, and a plurality of
jumper slots alignedly and respectively extended to said
jumper terminals, wherein said jumper arms 1s detachably
inserted mto said jumper slots to electrically connect with
said jumper terminals respectively.

4. The terminal connection device, as recited 1n claim 2,
wherein said series connection jumper arms are electrically
connected 1n a series connection through said terminal
circuit, wherein one of said series connection jumpers 1S
arranged for electrically connecting with said positive
charged electric output of one of said voice coils and another
said series connection jumpers 1s arranged for electrically
connecting with said negative charged electric output of
another said voice coil.

5. The terminal connection device, as recited 1n claim 4,
wherein each of said jumper arms 1s made of conductive
material to electrically connect said terminal circuit with
sald jumper circuit.

6. The terminal connection device, as recited 1in claim 5§,
wherein each of said jumper terminals comprises a clipping
member detachably clipping said respective jumper arm 1n
position so as to electrically connect said terminal circuit of
said terminal switch with said jumper circuit of said jumper
housing.

7. The terminal connection device, as recited 1n claim 4,
wherein said jumper housing further has a plurality of input
slots alignedly and respectively extended to said jumper
inlets for slidably receiving said electric outputs to electri-
cally connect with said jumper inlets, and a plurality of
jumper slots alignedly and respectively extended to said
jumper terminals, wherein said jumper arms 1s detachably
inserted mto said jumper slots to electrically connect with
said jumper terminals respectively.

8. The terminal connection device, as recited 1n claim 4,
wherein said terminal switch further comprises a supporting
wall supporting said terminal circuit thereon, wherein said
jumper arms are spacedly extended from said supporting
wall to align with said jumper terminals in such a manner
that when said supporting wall 1s detachably mounted to said
jumper housing to electrically engage said jumper arms with
said jumper terminals respectively, said terminal circuit is
electrically connected with said jumper circuit.

9. The terminal connection device, as recited in claim 1,
wherein said terminal switch further comprises four parallel
jumper arms electrically extended from said terminal circuit
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to detachably connect to said jumper terminals so as to
clectrically connect said terminal circuit with said jumper
circuit for switching said voice coils 1n said parallel con-
nection.

10. The terminal connection device, as recited 1in claim 9,
wherein said parallel jumper arms electrically connected in
a parallel connection through said terminal circuit, wherein
two of said corresponding parallel connection jumpers are
arranged for electrically connecting with said positive
charged electric outputs of two of said voice coils and
another said two corresponding parallel connection jumpers
are arranged for electrically connecting with said negative
charged electric outputs of another said two voice coils.

11. The terminal connection device, as recited 1 claim 10,
whereimn each of said jumper arms 1s made of conductive
material to electrically connect said terminal circuit with
said jumper circuit.

12. The terminal connection device, as recited 1n claim 11,
wherein each of said jumper terminals comprises a clipping,
member detachably clipping said respective jumper arm 1in
position so as to electrically connect said terminal circuit of
said terminal switch with said jumper circuit of said jumper
housing.

13. The terminal connection device, as recited 1 claim 10,
wherein said jumper housing further has a plurality of input
slots alignedly and respectively extended to said jumper
inlets for slidably receiving said electric outputs to electri-
cally connect with said jumper inlets, and a plurality of
jumper slots alignedly and respectively extended to said
jumper terminals, wherein said jumper arms 1s detachably
inserted into said jumper slots to electrically connect with
said jumper terminals respectively.

14. The terminal connection device, as recited 1n claim 13,
wherein said terminal switch further comprises a supporting,
wall supporting said terminal circuit thereon, wherein said
jumper arms are spacedly extended from said supporting
wall to align with said jumper terminals in such a manner
that when said supporting wall 1s detachably mounted to said
jumper housing to electrically engage said jumper arms with
said jumper terminals respectively, said terminal circuit 1s
clectrically connected with said jumper circuit.

15. The terminal connection device, as recited 1 claim 14,
further comprising locking means which has a plurality of
sliding channels spacedly formed on said jumper housing
and comprises a plurality of pusher member, each having a
pusher portion and a guiding hole, slidably disposed 1n said
sliding channels to align said guiding holes with said 1nput
slots respectively for holding said electric outputs of said
voice colls therein, and a plurality of resilient elements
supported 1 said jumper housing for applying urging forces
against said pusher members to push said guiding holes
oifset from said 1nput slots respectively for securely locking
said electric outputs within said input slots to electrically
connect with said jumper inlets respectively.

16. The terminal connection device, as recited 1 claim 15,
wherein said terminal switch further comprises a sheltering
cover extended from said supporting wall to shelter said
pusher portions of said pusher members when said jumper
arms are slidably inserted into said input slots.

17. The terminal connection device, as recited 1n claim 13,
further comprising locking means which has a plurality of
sliding channels spacedly formed on said jumper housing
and comprises a plurality of pusher member, each having a
pusher portion and a guiding hole, slidably disposed 1n said
sliding channels to align said guiding holes with said input
slots respectively for holding said electric outputs of said
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voice colls therein, and a plurality of resilient elements
supported 1n said jumper housing for applying urging forces
against said pusher members to push said guiding holes
oifset from said input slots respectively for securely locking
said electric outputs within said input slots to electrically
connect with said jumper inlets respectively.

18. The terminal connection device, as recited 1in claim 10,
wherein said terminal switch further comprises a supporting
wall supporting said terminal circuit thereon, wherein said
jumper arms are spacedly extended from said supporting
wall to align with said jumper terminals in such a manner
that when said supporting wall 1s detachably mounted to said
jumper housing to electrically engage said jumper arms with
said jumper terminals respectively, said terminal circuit 1s
clectrically connected with said jumper circuit.

19. The terminal connection device, as recited 1n claim 9,
wherein said jumper housing further has a plurality of input
slots alignedly and respectively extended to said jumper
inlets for slidably receiving said electric outputs to electri-
cally connect with said jumper inlets, and a plurality of
jumper slots alignedly and respectively extended to said
jumper terminals, wherein said jumper arms 1s detachably
inserted 1nto said jumper slots to electrically connect with
said jumper terminals respectively.

20. The terminal connection device, as recited in claim 19,
wherein said terminal switch further comprises a supporting
wall supporting said terminal circuit thereon, wherein said
jumper arms are spacedly extended from said supporting
wall to align with said jumper terminals 1n such a manner
that when said supporting wall 1s detachably mounted to said
jumper housing to electrically engage said jumper arms with
said jumper terminals respectively, said terminal circuit is
clectrically connected with said jumper circuit.

21. The terminal connection device, as recited 1n claim 20,
further comprising locking means which has a plurality of
sliding channels spacedly formed on said jumper housing
and comprises a plurality of pusher member, each having a
pusher portion and a guiding hole, slidably disposed 1n said
sliding channels to align said guiding holes with said 1nput
slots respectively for holding said electric outputs of said
voice colls therein, and a plurality of resilient elements
supported 1n said jumper housing for applying urging forces
against said pusher members to push said guiding holes
offset from said input slots respectively for securely locking
said electric outputs within said input slots to electrically
connect with said jumper inlets respectively.

22. The terminal connection device, as recited 1n claim 21,
wherein said terminal switch further comprises a sheltering
cover extended from said supporting wall to shelter said
pusher portions of said pusher members when said jumper
arms are slidably inserted into said input slots.

23. The terminal connection device, as recited in claim 19,
further comprising locking means which has a plurality of
sliding channels spacedly formed on said jumper housing
and comprises a plurality of pusher member, each having a
pusher portion and a guiding hole, slidably disposed 1n said
sliding channels to align said guiding holes with said 1nput
slots respectively for holding said electric outputs of said
voice coils therein, and a plurality of resilient elements
supported 1n said jumper housing for applying urging forces
against said pusher members to push said guiding holes
oifset from said mput slots respectively for securely locking
said electric outputs within said input slots to electrically
connect with said jumper inlets respectively.
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